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TWO REQUISITES OF A SOLVENT EXTRACTOR 


1—It must deliver solvent free Oil and Meal. 


2—/t must be simple enough to run so that technical experts 
are not required to operate it. 


THE BATAILLE EXTRACTOR 


1—Not only guarantees that the Oil and Meal will be absolutely solvent 
free, but can point to many years’ experience and over sixty operating 
plants most of which treat edible oil, many of which produce stock 
feed, and at least one that produces in a standard Bataille Extractor 
an oil free diabetic food for invalids. 


2—It has no agitators (except in special cases), no circulating pumps or 
moving parts. Each unit is independent and complete in itself (includ- 
ing still). It is designed for operation by men who are not specialists. 
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BUFFALO NEW ORLEANS SEATTLE TOKIO, JAPAN 
CHICAGO SAN FRANCISCO MONTREAL MELBOURNE, AUB. 


WORKS: Marshall, Texas (Largest Plant of Its Kind in the World) 
IMMEDIATE SHIPMENTS—ANY QUANTITY 


DARCO SALES CORPORATION 


General Offices: Liggett Building, 45 East 42nd St. 
_ New York, N. Y. 
TELEPHONE: ‘Vanderbilt’ 1592-1593 CABLE ADDRESS: ‘‘Darcosale—New York” 
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EDITORIAL 
THE OIL AND FAT INDUSTRY 


The Oil and Fat Industry cannot be said to be an industry, strictly 
speaking. It possesses the pre-requisites ; but until its companies, manufac- 
tories, and other components discover that all have one community of 
interest, which can be served only through co-operation, they remain for 
all practical purposes isolated units. Similarly the colonies of America, as 
the Indian tribes before them, existed independently of each other for 
years, but when eventually they banded together, the separate colonies 
were metamorphosized into a single nation—great and powerful. 

Whether consciously or unconsciously, the American Oil Chemists 
are performing the service of making one industry of the oil and fat busi- 
ness of this country. It is standardizing practices, lending uniformly to 
methods, seeking out new processes, and gradually inspiring the breath 
of life into the clay of an industry. 

It is to be expected that progress will be slow. Really great accom- 
plishments are evolved only with time and at the cost of infinite labor, 
struggle, sacrifice and hardship. The American Oil Chemists are ex- 
periencing only the difficulties that are inevitable and a part of their great 
undertaking. It is not the presence of these difficulties that need be a 
cause for concern, but success or failure in overcoming them. And in this 
direction the Society has made a record that speaks for itself. 

In its future policies, the Society undoubtedly will have the courage 
to forsake the path of least resistance, striking out for itself independently, 
broadening its scope so as to interest new elements in the business and 
formulating its own decisions with courage and fearlessness. This has 
heen its policy in the past. As the Society now enters a new fiscal year, 
it can be expected that the same will hold true under as able and energetic a 
leader as the new president, H. R. Fash. 
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THE SEVENTEENTH ANNUAL CONVENTION 


The Seventeenth Annual Convention of the American Oil Chemists’ 
Society has passed into history characterized by a great amount of con- 
structive accomplishment. It is doubtful if the Society has ever held a 
meeting where so much good work was produced in a spirit of such pro- 
nounced harmony. 

With very few changes the sessions proceeded according to program, 
The papers presented appear elsewhere in this number of the Journal. 
President Vollertsen showed a thorough appreciation of the problems of 


the Society as they had developed under his administration, and his open- 
ing address was an account of fine achievement. Secretary-Treasurer 
Helm’s report indicated that his office had been functioning remarkably 
well and his work fully merited the appreciation expressed by the mem- 
bership. 

Although the Committee Reports are available in their entirety, to be 
examined by the reader as he may wish, attention should be directed to 
some of the more important features. Chemists should be sure to read 
the report of the Referee board, as changes have been made in the certifi- 
cation of Referee Chemists that are of major importance. 

The Report of the Refining Committee of which C. B. Cluff has been 
the Chairman, showed the result of much hard work and the discussion 
ensuing brought out the need for working out a more scientific method 
of determining the value of crude oils. A committee was appointed for 
this purpose, and R. K. Brodie, Procter & Gamble Company, offered the 
facilities of his laboratory to carry on the work. 

The report of W. W. Richardson of the Committee on Analyses of 
Commercial Fats and Oils showed the need of revising the methods of 
the Society so that trading should be kept distinctly apart from the actual 
physical and chemical operations. 

G. S. Meloy of the Department of Agriculture gave a very interest- 
ing exposition of methods of seed analyses which he had worked out. 
There was nothing in Mr. Meloy’s talk to show that the new method 
reported by the Seed Committee, D. C. Picard, Chairman, need conflict, 
and it is trusted that ere long there will be put in practice the practical 
grading of cottonseed along the same lines as wheat and other cereals. 
Perhaps there is no one thing more greatly needed by the industry. Dr. 
Tilson’s report showed more work is needed on the subject of moisture. 
In discussing the report of the Fuller's Earth Committee, it was 
decided that a Fuller’s Earth conforming to the present standard 1XLOO 
should be adopted. The report of the Detergents Committee showed 
considerable progress in this important problem. Mr. Jamieson’s report 
on the constituents of Crude Cottonseed Oil is a valuable contribution to 
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this interesting subject. Mr. Trevithick’s report of the Color Committee 

as accepted and arrangements made to carry out his recommendations. 
Dr. Wesson in his paper on the Protein of the Cottonseed gave the under- 
lying reasons why his much talked of synthetic beefsteak was well within 
the range of possibilities. 

E. R. Barrow’s report on the Basic Research Committee drove home 
the importance of its work and the great aid the industry is receiving 
from the Department of Agriculture. H.C. Moore, Chicago, gave the 
results of the Smalley Foundation work and announced the winner of 
the contest. Mr. Jasspon gave a fine address, stressing the need of close 
relation and cooperation between the manufacturing and commercial ends. 
In other words, we must have team work. The Hon. Christie Benet, 
General Counsel of the Interstate Cottonseed Crushers’ Association, made 
a rousing talk wherein he told of the importance of the work of the chem- 
ists to the industry and the inference was plain that future growth and 
development depend on their efforts. It was his opinion that the time is 
near when we can look forward to the Research Department as an integral 
part of the industrial organization, as important and indispensable to oils 
and fats as to any other industry in the country. 

H. J. Morrison’s personal observations of the oil and fat industries in 
Europe was full of interest and was news to most of his listeners. Mr. 
srodie, of Proctor & Gamble, gave an impressive demonstration of the 
Munsell system of recording colors and showed its ready application to 
cottonseed meals. It was learned afterward that this system was adopted 
by the Rules Committee of the Interstate Crushers’ Association, which 
was a great triumph for Mr. Brodie’s painstaking work. 

The installation of R. H. Fash as the new president of the Society 
completed the business session. The finale to what everyone regarded as 
a highly successful convention was the banquet on Tuesday evening. 
That was an event of such moment that it makes a separate story. 


IMPORTANT NOTICE 


On account of the voluminousness of the convention report, only the 
first days’ proceedings have been published in this issue of the Journal. 
The remainder of the report will appear, complete, in the Journal of 


June 15. 
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MINUTES OF THE CONVENTION 


1.- Meeting called to order by President Vollertsen at 9:30 A. M, 
2.. Invocation. Reverent Father Biever, S. J. 
3. Minutes of 1925 annual meeting read and adopted. 


4+. With Vice-President Fash in the chair, President Vollertsen read 
and presented his annual report. On motion this was referred to the 
following committee: W. H. Irwin, J. J. Ganucheau, P. P. Hindelang, 

5. On motion of Mr. Morrison, duly seconded and carried, the roll 
call was omitted. The registration book showed those present. 

6. Report of the Secretary-Treasurer J. C. P. Helm. This was 
read by the Secretary-Treasurer and was referred to an auditing commit- 
tee composed of H. P. Trevithick, W. H. Irwin, and \W. D. Hutchins, 

7. Report of Governing Committee was made orally by President 
Vollertsen. He stated that the Governing Committee did not have very 
many things to handle during the year. Referred to the matter of stand- 
ard color glasses, official Fullers Earth and of the appointment of Dr. H. 
B. Battle as a Councilor of the Society in the American Association 
for the Advancement of Science. All of which are embodied in the min- 
utes of the two meetings of the Governing Committee May 9 and 11, 1926. 

8. Report of the Referee Examining Board. It was shown after 
some discussion that section 8 of the original report conflicted with a 
new rule of the Interstate Cotton Seed Crushers Rules Committee. On 
motion duly seconded and carried this section No. 8 as read was stricken 
from the Referee Board report. The corrected report was adopted. On 
motion of Lehman Johnson, duly seconded and unanimously carried, the 
by-laws were ordered amended to coincide with section No. 7 of the re- 
port of the Referee Board in which the fee for certification of all Referee 
Chemists and Laboratories shall be five dollars. 

9. Report of membership committee by R. H. Fash. Report adopted. 

10. Report of Detergents Committee. Presented by Archibald Camp- 
bell. Accepted. 

11. Report of Sub Committee on determination of Detergency of 
Soap products. Presented by L. F. Hoyt. Accepted. 

12. Address “Constituents of Crude Cotton Seed Oil,” G. S. Jamie- 
son, Bureau of Chemistry, Washington, D. C. On behalf of the Society 
President Vollertsen thanked Mr. Jamieson for his very able address. 

13. Report of the Refining Committee. C. B. Cluff. After some 
discussion, on motion duly seconded and carried, the report was referred 
to the uniform methods committee. Mr. Fash moved that a committee 
be appointed to take up and investigate the method of Dr. David Wesson 
for determining vellow oil content of Crude Cotton Seed Oil. Seconded 
and carried. 
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14. Report of Fullers Earth and Bleach Test Committee. \W. 5. 
McLeod. Accepted. 

15. Report of spent Fullers Earth Committee. P. P. Hindelang. 
Mr. Hindelang had no report. 

16. Report of Color Committee. H. P. Trevithick. Accepted. 

17. Address of Hon. Christie Benet, General Counsel, Interstate 
Cotton Seed Crushers Association. 

18. Paper, “The Proteins of Cotton Seed.” Dr. David Wesson. 

19. Report of Basic Research Committee. E. R. Barrow. <Ac- 


cepted. 


20. Special Committees appointed. Resolution Committee: E. R. 


Barrow, P. S. Tilson, L. F. Hoyt. Nominating Committee: R. W. 
Perry, H. J. Morrison, N. C Hamner. Auditing: H. P. Trevithick, 
W. H. Irwin, W. D. Hutchins. Seed Grading: G. W. Agee, F. B. 
Porter, R. K. Brodie. 

21. Our associate members and advertising friends. Mr. Jackson 
made a short talk on the new “Darco” bleaching carbon. 


Meeting called May 11, 1926, 9:30 A. M. 
22. Report of the uniform methods committee. F. B. Porter. Re- 
port accepted. 

23. Report of the Planning Committee. Dr. David Wesson. <Ac- 
cepted. 

24. Report of Ammonia and Smalley Foundation Committee. H. C. 
Moore not being present the report was read by F. B. Porter. Accepted. 

25. Address, Tne JourNAL oF Or & Far Inpustries. John T. 
Ogden. 

26. Report of the Committee on Analysis of Commercial Fats and 
Oils. W. D. Richardson. Mr. Richardson not being present the paper 
was read by Mr. Irwin. Accepted. 

27. Paper, “Co-operation Needed Between the Manufacturing and 
Commercial Ends of the Industry.” W. H. Jasspon. 

28. Paper, “Suggested Method for Evaluating Cotton Seed for 
Crushing Purposes.” G. S. Meloy, U. S. Department of Agriculture, 
Washington, D. C. 

29. Address, Commercial application of the Munsell system of 
evaluating color measurement of solid or semi-solid commercial materials. 
R. K. Brodie of Procter & Gamble Co. 

30. Report of the Moisture Committee. P.S. Tilson. Accepted. 

31. Report of the Seed Committee. D. C. Picard. Mr. Picard 
not being present the report was read by C. H. Cox. 

32. Paper, “Some Personal Observations of the Oil & Cake Indus- 
try in Europe.” H. J. Morrison, Procter & Gamble Co. 
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33. Report of the Committee on Resolutions. E. R. Barrow. Ac. 
cepted. A rising unanimous vote was given to adopt the resolution on 
the death of Mr. David Schwartz. 

34. Report of Committee on President’s Address. Presented by 
W. H. Irwin. Accepted. 

35. Miscellaneous business. Motion by Dr. Wesson that new mem- 
bership list be published. Seconded and carried. Mr. Trevithick moved 
that the Governing ,Committee be given power to spend money for instru- 
ment to standardizé our color glasses. Seconded and carried. 

36. Report of the Auditing Committee. H. P. Trevithick. Ac- 
cepted. 

37. Announcements: Banquet was announced by Dr. David Wes- 
son. Dr. Paquin asked Referee Chemists to remain after the meeting to 
choose new Referee Members on Referee Examining Board. Telegram of 
R. F. Montsaivage read; regretted he could not attend meeting. John 
T. Ogden of the JourNAL or Ort & Fat INpustries asked that the fol- 
lowing remain after the close of the session if present: H. S. Bailey, 
H. J. Morrison, G. H. Picard, W. D. Richardson, David Wesson, A. D. 
Holmes, G. S. Jamieson, Milton Jarnagan, J. R. Powell and A. W. 
Putland. 

38. Report of the Nomination Committee. R. W. Perry. Nomi- 
nated the following for officers for 1926-27: President, R. H. Fash; Ist 
Vicé-President, H. P. Trevithick; 2nd Vice-President, W. R. Stryker; 
3rd Vice-President, C. H. Cox. Motion by Mr. Tilson, seconded by 
Mr. Irwin, that the nomination be closed for President and that the Sec- 
retary cast a ballot of one for Mr. lash. Carried. Moved and seconded 
that nomination be closed for First Vice-President and Second Vice- 
President and that the Secretary cast one ballot for Mr. Trevithick and 
Mr. Stryker. Carried. Moved and seconded that nominations be closed 
for Third Vice-President and that Secretary cast a ballot of one for Mr. 
Cox. Carried. 

39. Mr. Vollertsen, speaking for the Governing Committee, nomi- 
nated J. C. P. Helm for Secretary-Treasurer. Moved and seconded that 
the nominations for Secretary-Treasurer be closed, and that the Secretary 
cast a ballot of one for Mr. Helm. Carried. 

The Governing Committee offered the name of Dr. H. B. Battle for 
Councilor representing the Society in the American Association for the 
Advancement of Science. Moved and seconded that nomination be closed 
and the Secretary-Treasurer cast a ballot of one for Dr. Battle. Carried. 

40. R. H. Fash was installed as President, Mr. Vollertsen retiring. 
Mr. Fash addressed the meeting. 

41. There being no further business, the meeting was declared ad- 
journed by President Fash. 

J. C. P. Heim, Secretary-Treasurer. 
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THE PRESIDENT’S ADDRESS 


For the seventeenth time, members of what is now known as the 
American Oil Chemists’ Society are gathered together in their annual 
meeting. It may be well to look back for a moment and pay homage to 
the men who, seventeen years ago, formed this society and laid the founda- 
tion for the superstructure of which we are now a part. Too rarely do 
we stop to consider and realize the benefit we derive from the efforts of 
others. As chemists, it is such a simple matter to follow the directions 
of printed methods in our analytical work without giving any thought or 
consideration to the painstaking work and study required to make these 
methods accurate and workable. Likewise, we obtain suggestions which 
can be applied to our own industrial problems from the published papers 
of others, forgetting that-the production of these has entailed much labor 
upon the authors. And so let us take this opportunity to acknowledge 
our indebtedness to the founders of this society, and to those who have 
since actively engaged in its affairs, thus bringing it to its present healthy 
and vigorous condition. And at the same time let us determine to carry 
on the work untiringly, bending our efforts toward the upbuilding of a 
larger society, with wider interests, and greater scientific accomplishments. 

In looking back over the records of the society we find that in 1919 
our membership consisted of one hundred members, while to-day we have 
more than two hundred and fifty enrolled. While this would indicate a 
healthy growth, our membership problem is always with us, and the chair- 
manship of the Membership Committee is no sinecure. [Every year we 
lose many by resignation and suspension, and often it is quite a problem to 
know how and whence to recruit our ranks. Some months ago it was 
again suggested that we lose our identity as a separate society by becom- 
ing a section of the American Chemical Society. Such a merger would 
possess few advantages, and many disadvantages. The meetings of the 
American Chemical Society are already unwieldy, and our problems would 
be entirely lost in its immense organization. Our only hope for continuous 
and lasting growth is in the character and interest of our annual meetings, 
and in the scope and accuracy of our scientific work and attainments as a 
society. As these are placed on a higher plane from year to year, they 
will attract the attention of more chemists and create a desire for member- 
ship with us. 

We should bend our efforts towards simplifying the machinery by 
which our co-operative work is controlled. About two years ago a Plan- 
ning Committee was appointed whose duties consisted of giving considera- 
tion to the work of the various committees, and suggesting the line along 
which their work should proceed. We also have a Uniform Methods 
Committee which is likewise supposed to be in touch with all ef ‘he 


| 
| 


148 J. J. VOLLERTSEN 


committees co-operating on methods. We have felt that some sort of 
central committee, composed of members with diversified interests, among » 
whom the various committees could be apportioned, and whose duty it 
would be to keep in close touch with the progress of these committees 
throughout the year, would facilitate obtaining results. Because of the 
method used in choosing its personnel the Planning Committee could be 
delegated with these additional duties. We would also urge every member 
to bear in mind the work of the society and its committees, advise with 
them about his problems, and assist with suggestions.’ y 


The Referee Board has functioned very efficiently during the past ‘ 
year and as a result the certificates for the coming year will all be in the 
hands of the referee chemists long before the next season begins. ecause 
of questions which have arisen during the past vear on the certifying of 
chemists and laboratories, the Referee Board have several changes to 
recommend in the existing rules, and these will come before you for your 
consideration. We merely wish to say that these have been carefully 
thought out, and in our opinion are for the best interests of all concerned. 


THe JOURNAL oF Ot AND Fat [Npustries, which had been published 
as a quarterly for the past year, was converted into a monthly magazine 
in January, 1926, and its publication and management was taken over by 
the Freeman-Palmer Publications of New York. This step was taken 9 
after careful consideration by the Governing Committee, and upon ap- 
proval of the society at the last annual meeting. While sufficient time 
has not elapsed to pass proper judgment upon the effects of this change, 
we believe that it will ultimately result in great good to the society, and 
a better journal. Its great need at the present time is for articles of high 
scientific value, and broader scope, covering the interests of the entire 
field of fats and oils, not only the industries which produce them, but the 
related branches which employ them in their manufacturing processes. 
We, as members of the American Oil Chemists’ Society, can assist by 
submitting papers ourselves, and by advising the editor of possible sources 
of supply among the scientific men of our acquaintance. The greatest 
need, however, is for an editor who can devote all of his time to this pub- 
lication, and we would urge the publishers to use every effort possible to 
accomplish this end without delay. 


When the society assumed, through the Eschenbach Printing Com- 
pany, the publication of their own journal several years ago, they were 
not granted the privilege of mailing it as second-class matter. This was 
taken up with the postal authorities, and after lengthy correspondence THE 
JouRNAL oF O1L AND FAT INDUSTRIES was entered as second-class matter. 
and a refund of the postage paid in excess of the second-class rate was 
allowed. To obtain this concession, however, it was necessary for us to 
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change the wording of our notices for the payment of dues, and this has 
been taken care of by our secretary. 

A year ago we agreed to petition the American Association for the 
Advancement of Science for affiliation, and are happy to report that our 
society was elected to this relation on April 25, 1926, and we are requested 
to elect a representative at this time, who, according to their requirements, 
must be a fellow of their association. Any of our members are eligible 
to membership in the association upon the payment of five dollars, and 
will be entitled to receive either one of their publications, which may be 
selected, “Science,” or the “Scientific Monthly.” We hope that many of 
our members will avail themselves of this privilege. 

A year ago a committee was appointed to endeavor to have our 
methods published in a loose-leaf form for distribution. This committee 
has worked faithfully on the subject with very little result. Of late, how- 
ever, we understand that some interest has been taken in the matter by 
the publishers of Lefax, and you will doubtlessly be informed of the 
present status of this proposition a little later. 


One of the most important problems of the society to-day, as it has 
been for many years past, is the color comparison of fats and oils. Many 
instruments have been tried for this purpose, and none have been found 
more satisfactory than the old system of using Lovibond color glasses. 
This matter has been thoroughly discussed with both the Color Committee 
and with the Committee on the Analysis of Commercial Fats and Oils, 
and they will bring in recommendations which we commend to your 
careful consideration, and would strongly urge you to adopt. The more 
concise we are in the description of our instrument, and the standardiza- 
tion of our color glasses, the more certain we will be that our results will 
be in agreement. 

In conclusion, I wish to thank the members of the American Oil 
Chemists’ Society for the honor they have conferred upon me in electing 
me to preside over the society as president during the past year. Through 
this office | have come into contact with a large portion of the member- 
ship, and have encountered courtesy and co-operation on every side. The 
willingness of the members at large to respond to requests for assistance 
speaks well for the future of the society. I wish to especially commend 
the work of our secretary. He has at all times been willing and anxious 
to assist in every way possible, whether the request came from the office 
of the president, or from a member of the society. As we grow in size 
and influence, we should possess a greater momentum, and I am looking 
forward to continued and more rapid progress as the years go by. 


J. J. Votiertsen. 
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REPORT ON THE PRESIDENT’S MESSAGE 


The committee to consider the president’s report desires to move the 


acceptance of the report and submit the following recommendations: 

1. That the Planning Committee be asked to assume the additional 
duty of keeping in touch with the work of various committees at regular 
intervals, at least once every sixty days. 

2. That members of the society be urged to contribute articles of 
interest to the JouRNAL or Or & Fat INpustries in order to promote 
its growth. 

3. That Dr. Battle be appointed or elected as our representative to 
the American Association for the Advancement of Science. 

4. That a further effort be made to have our methods published in 
loose leaf form. 

5. The committee further recommends a rising vote of thanks be 
accorded our retiring president, J. J. Vollertsen, for the very fair and 
efficient manner in which he has handled the affairs of the society during 
the past year, and commends him for the progress made during his 
administration. 

Peter P. HINDELANG. 


- James J. GAUNCHEAU. 
W. H. Irwry. 
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REPORT OF THE REFEREE BOARD 

Qn account of illness, the Chairman was delayed in the certification 
of referee chemists for the past season. The arrangement of having all 
applications sent to the secretary of the Society to be certified as to the 
standing of the applicants (both in the American Oil Chemists Society 
and also in the Interstate) was a great improvement from former pro- 
cedure. The arrangement made is that the secretary of the Society will, 
hereafter, prepare all the certificates so that all that will be necessary 
for sending them out will be to obtain the signatures of the president of 
the Society and chairman of the Referee Board. 

I:xperience in the certification of referee chemists in the past and 
especially during 1925, would indicate that certain changes ought to 
be made in our rules, and I submit for the action of the Society the fol- 
lowing recommendations, some of which simply embody our present 
practice. 

These recommendations are the joint effort of various members of 
the Committee, who are practically unanimous on most of the points 
brought up. They are presented to the Society for action and approval. 

1. The object of certifying Referee Chemists by the American Oil 
Chemists Society is to assure the Members of the Interstate Crushers 
Association of the integrity, ability and professional standing of the 
Chemists so certified to perform accurately the analytical work necessary 
for transactions in commodities dealt in under the rules of the Interstate 
Cottonseed Crushers Association. 

2. Certification will be granted to laboratories only, which are pro- 
vided with the equipment called for by the official methods of the Amer- 
ican Oil Chemists Society, unless in the opinion of the Referee Board the 
interests of the Interstate Cottonseed Crushers Association will be served 
thereby. 

3. The responsible heads and managing chemists of all laboratories 
doing referee work, must subscribe to the cede of ethics of the Society 
and must be Members in good standing of the American Oil Chemists 
Society and the Interstate Cottonseed Crushers Association, for the year 
for which they are certified by full payment of annual dues in advance. 

4. Laboratories to be certified must be operated under the direct 
supervision of experienced chemists, who shall have received College or 
University training or its equivalent, and are proficient in making analyses 
of all products dealt in under the rules of the Interstate Cottonseed 
Crushers .\ssociation. 

5. Laboratories doing referee work on meal must participate in the 
cooperative work of the Smalley Foundation, and obtain results within 
such limits as may be prescriked by the Referee Examining Board. 

6. Companies, firms or individuals operating more than one lab- 
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oratory must have each laboratory certified separately, in accordance with 
the above rules, except that such companies, firms or individuals will not 


take out more than one membership in the Interstate Cottonseed Crushers 
Association. 

7. The fees for certification shall be five dollars ($5.00) per annum 
for each laboratory certified. 

8. There shall be no restriction on certified laboratories doing con- 
sulting, control, or contract, work for buyers, sellers, or brokers, but in 
cases of dispute between buyer and seller, the report of a laboratory " 


having any relations with buyer or seller shall have only the same stand- 
ing as that of a salaried chemist employed regularly by such company, ’ 
unless by the consent of all parties involved. 

9. The Referee Examining Board shall pass on the qualifications of 
firms, companies or individuals operating analytical laboratories, which 
must have no connection whatever with buyers or sellers of products for j 
which they are certified, except as provided in paragraph 8. 
10. All decisions of the refereé board shall be final. 


Davin Wesson, Chairman, 
May, 1926. 
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CONSTITUENTS OF CRUDE COTTONSEED OIL 
(Palmitin, Di-palmitin, and Phytosteroline) 
By GEORGE S. JAMIESON 
This paper reports further progress in the investigation assigned 
to the Oil, Fat and Wax Laboratory at the conference of the Basic Re- 
search Committee and the Department of Agriculture, September, 1921.' 
The work of 1925 was confined to investigating further the alcohol- 


soluble portion of the “settlings’” which separate when crude cottonseed 
oil is permitted to stand. By “settlings’’ we mean those substances which 
precipitate from the clear crude oil and have no connection with meal or 
press foots. The settlings were separated from a 5-gallon sample of high- 
grade crude oil, which had been standing in the laboratory for about 3 
years, and were washed with acetone until free from oil. The extracted 
settlings freed from moisture and solvent weighed 485 grams. Half 
of the product, which had been ground to a powder, was repeatedly boiled 
with 500 cc. portions of absolute alcohol. After each treatment the hot 
alcoholic solution was filtered by suction and the insoluble residue was 
washed with small quantities of hot alcohol. Boiling with five 500 ce. 
portions of alcohol was sufficient to extract the soluble constituents. The 
combined alcohol extracts and washings, which amounted to about 3 liters, 
were concentrated by distillation to about one-half the original volume. 
After this solution had stood for several days in a cool place, the large 
quantity of almost white crystals was removed by filtration and washed 
with several small portions of cold alcohol. The filtrate was concentrated 
to about 800 cc. and set aside for further investigation. 

The crystals were agitated with 1 liter of absolute alcohol, slowly heated 
to about 60° C., and filtered to remove a small quantity of dark brown 
residue. Then the yellow solution was decolorized by boiling with norite. 
The filtered solution, on cooling, deposited a bulky white mass composed 
entirely of minute slender prisms. After filtering, washing, and drying in 
a vacuum desiccator, the substance was found to melt at 63.5 to 64° C. 
Recrystallization did not change the melting point. Several grams of the 
crystals were dissolved in ether and shaken with an N/5 aqueous soluiion 
of potassium hydroxide. When the layers had separated, the alkali solu- 
tion was removed and examined for fatty acids, but none was detected. A 
larger portion was saponified. After suitable treatment about 2 cc. of 
glycerine was separated and identified. The free fatty acids obtained from 
the saponified glyceride were subjected to fractional crystallization from 
80 per cent alcohol. No acid other than palmitic was detected. The 
saponi‘ication value of this glyceride was found to be (a) 208.6, (b) 208.4. 
The calculated value for palmitin is 208.6. The yield of palmitin was 60 
grams, or 24.7 per cent of the settlings. 


1 Previous Reports: The Cotton Oil Press 6 (No. 4), 33; 7 (No. 2), 35; 7 (No. 5), 29. 
Tuis Journat 1, 30; 2, 101, 
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The alcohol solutions from which the palmitin had been recrystallized 
were combined and concentrated to a volume of about 200 ce. On stand- 
ing, a small quantity of another glyceride, which melted at 68° C., was ob- 
tained. Recrystallization of the glyceride from absolute alcohol raised the 
melting point to 70° C. It crystallizes from alcohol in radiating clusters of 
minute needlelike prisms, which appear to belong to the orthorhombic sys- 
tem. .\ microscopic examination showed that all of the crystals were iden- 
tical. The saponification value was 196.7. Calculated for di-palmitin, it is 
197.4. No acid other than palmitic could be detected. This glyceride 
agrees with the di-palmitin synthesized by Ad. von Griin (Berichte, 1905, 
38, 2285). 

In ail, 2.6 grams of this glyceride, corresponding to 1.07 per cent of 
the settlings, was obtained. The di-palmitin was presumably formed by the 
hydrolysis of a very small quantity of a triglyceride. “The presence of this 
and perhaps other diglycerides may account for the acetyl values obtained 
with cottonseed and mariy other oils from which it has not been possible to 
isolate any hydroxy-acids such as are found, for example, in castor oil. 
Although it had stood for about 3 years in the laboratory, the oil 
from which the settlings were obtained was free from rancidity and gen- 
erally in excellent condition. Its acidity as oleic acid was about 2 per cent 
at the time the settlings were removed. 

In so far as known, this is the first instance in which pure glycerides, 
paimitin and di-palmitin, have been isolated and identified from cottonseed 
oil. In 1919, David Wesson (The Cotton Oil Press 2 (No. 7), 34) ob- 
tained by fractional crystallization of cottonseed oil stearine, a glyceride 
melting at 54.9 which contained 91.5 per cent of palmitin. 

Phytosteroline. The original alcohol solution obtained by extracting 
the settlings, and from which the glycerides already described had been 
separated, was further concentrated to a volume of about 400 cc. and 
allowed to stand for several days. The small quantity of aggregates of 
minute brown crystals, which had separated, was removed by filtration. 
Repeated reerystallization from alcohol finally gave a white granular 
powder. After each crystallization the substance became much less solu- 
ble in alcohol, although from the first it was not readily soluble. The puri- 
fied substance when heated gradually turns brown from 250° and melts 
with decomposition at about 275° to 276° C. It gave an intense reaction 
for sterol when tested in the usual manner with acetic anhydride and sul- 
phuric acid. combustion made by R. M. Hann gave the following. 
Substance, 0.1278 gram gave 0.3382 gram of CO, and 0.1156 gram 
of H,O. 

Found, carbon 72.16 per cent, hydrogen 10.12 per cent. 

Calculated for C.-H,,O.C,H,,O;, carbon 72.20 per cent, hydrogen 
10.27 per cent. 
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About 0.15 gram was acetylated by boiling it for a half hour with 
10 cc. of acetic anhydride and 0.2 gram of fused sodium acetate. When 
cool, 30 ce. of water was added and the mixture was allowed to stand over 
night. The precipitate was filtered on a hardened filter paper, washed 
thoroughly, and dried at about 80° C. Crystallization from 95 per cent 
alcohol gave flat prisms, with a pearly luster, melting at 166° to 167° C. 

This substance agrees in all its properties as well as in composition 
with the phytosteroline from other sources, previously described by F. B. 
Power and A. H. Salway (J. Chem. Soc., 1913, 103, 399). The total 
quantity of phytosteroline isolated amounted to about 0.1 per cent of the 
settlings. 

A similar substance has been isolated and identified from the benzene 
extract of cotton lint by R. G. Fargher and M. E. Probert (J. Textile 
Inst., 1923, 14, T 49). 

Several very small quantities of a high melting substance which had 
been obtained in previous years in our study of the constituents of the set- 
tlings from different lots of crude cottonseed oil gave the sterol test. These 
were combined and acetylated. The purified acetyl derivative melted at 
166° to 167° C., showing that the original compound was the same 
phytosteroline as that just described. 

Not being an emulsifying agent, phytosteroline plays no part in the re- 
tention of neutral oil by the soap stock or foots which results when the oil 
is refined by the caustic soda method. On the other hand, the mucilage, 
phosphatides, and resin reported in previous papers as occurring in crude 
oil are characteristic emulsifying agents. 

Summary 

The alcohol-soluble portion of the settlings which separate from 
clear crude cottonseed oil has been studied further. Although the oil had 
stood in the laboratory for about 3 years before the settlings were removed 
for the investigation, it was free from rancidity and in excellent condition. 

Palmitin, amounting to about 25 per cent, and di-palmitin, amounting 
to about 1 per cent of the total settlings, were isolated and identified. 
About 0.1 per cent of a phytosteroline, which gave an acetyl derivative 
melting at 166° to 167° C., was obtained. 

It appears from the results of this investigation that the dipalmitin, 
which was probably produced by the hydrolysis of a very small quantity of 
a tri-glyceride, accounts in part for the acetyl value obtained with cotton- 
seed oil. .\s no investigation has succeeded in showing the presence of any 
hydroxy acids in cottonseed, or for that matter in many other oils giving a 
comparatively small acetyl value, the values noted may be largely due to 
the presence of small quantities of various di-glycerides. 


CONTRIBUTION FROM THE OIL, FAT AND WAX LABORATORY, 
Bureau of Chemistry, 
U. S. Department of Agriculture. 
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THE DETERMINATION OF DETERGENCY OF SOAP 
PRODUCTS 
SUB-COMMITTEE’S REPORT OF PROGRESS 

The problem of evaluating soap products for their detergent value is 
recognized by all who have worked in this field to be an extremely complex 
one. 
A tentative method for the determination of the detergency of soap 
products was evolved by this sub-committee, consisting in the washing in 
a small laboratory washing machine of special design of a piece of cotton 
fabric soiled in a definite manner, the color of the fabric being recorded 
before and after soiling by means of a color scale of gray pastes or papers. 

The incomplete results obtained in the short time available for this 
year’s program indicate that in its present form the method gives quite 
variable results in the hands of different operators working on the same 
samples. 

Further and intensive study is needed to determine whether or not the 
method on which we are working can be so modified and improved as to: 
(1) give consistent results when used by different operators; and (2) dif- 
ferentiate between soaps of widely different composition and detergent 
value. 

The chairman recommends that work on this detergency test be con- 
tinued. 

L. F. Hoyt, Chairman. 
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REPORT OF REFINING COMMITTEE FOR 1925-1926 

This year’s work is a continuation of last year’s study of results 
obtained by limiting the discretion of the operator, as far as possible, in 
making refinings. Procedure was limited the same as described in last 
year’s report. 

Three samples of crude oil were tested, but results are not.as good as 
those obtained last year, which was probably due to the poorer quality of 
oil handled this year, which was more difficult to refine. The following 
points, however, may be noted: 

1. F.F.A. tests by different operators do not check as closely as we 


feel they should. 

2. Colors by the revised method average practically the same as by 
the official method, but in all cases color readings vary much more than 
when made by an individual observer. This is probably due to differences 
in Lovibond glasses, nature of illumination and personal factors. No two 
operators used the same illumination. The lamps were reported to be 75, 
100, 150, and 300 watts and one was not given. 

3. Refining losses by the new procedure average distinctly ‘lower 
than by the present official method, but they are not consistent. 

Our conclusions and recommendations are as follows: 

a. -We feel that any.improvement in results will be obtained only by 
a further limitation of variables still existing among different operators, 
in carrying out the refining operation, but do not feel that results so far 
obtained justify recommendations for radical changes in the present rule. 

b. We feel. that one improvement greatly to be desired is to 


_ restrict the choice of lye so that only two strengths can be used for any oil 


of a given F.F.A., and recommend the adoption of the following table: 


Hydraulic Pressed Expeller Oils Hydraulic Pressed Expeller Oils 
F. F. A. % Oils—Lye —Lye F. F. A. % ils—Lye —Lye 
3.1 or less 12° and 16° 16° and 20° 7.1-10.0 20° and 24° 24° and 28° 
3.1- 5.0 16° and 20° 20° and 24° ~—s: 110.1-15.0 22° and 26° 26° and 30° 
5.1- 7.0 18° and 22° 22° and26- = 15.1 and up 24° and 28° 26° and 30° 


c. We recommend that a lamp of 100 watts be specified for use in 
tintometer. 

d. We recommend that further work on improvement of refining pro- 
cedure be carried out and that the committee should have at least one meet- 
ing at a central point, where all. members will refine a sample of crude oil 
simultaneously, in the endeavor to locate differences in procedure, which 
cannot be brought out by correspondence. 

e. We recommend a re-writing of rule No. 272, beginning at Section 
5, in order to consolidate sections 5 and 6 and to conform to the recom- 
mendations of the Chemists Committee of the Interstate Association, at 


its special meeting in Memphis, Dec. 28, 1925, as per copy herewith. 


Notr—R. H. Fash, a member of the Refining Committee, desires to withhold his approval 
of recommendations b. c and e in the above report. 


C. B. Ciurr, Chairman. 
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PROPOSED REVISION OF RULE 272, SECTIONS 5, 6, 7, 8 
Section 5—REFINING LOSS 
(a) General Directions 

All oils with 2 per cent F.F.A. or less may be refined with any amount 
of sodium hydroxide solution necessary to neutralize the F.F.A. plus a 
reasonable excess, provided the total sodium hydroxide does not exceed 
.926 per cent for hydraulic pressed oils or 1.208 per cent for cold pressed 
or expeller oils. On all oils, three refinings shall be made, using different 
strengths or amounts of sodium hydroxide solution, provided the maximum 
amount equal to F.F.A. + 0.575 of sodium hydroxide is not exceeded, and 

that one of the tests be made with this maximum amount. On any cold 
pressed or expeller oil, the same procedure shall be carried out, allowing, 


4 


however, a maximum amount equal to 4365 + 0.75 in per cent of sodium 


hydroxide, and making at least one test with 20° Be sodium hydroxide 
solution. 
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(b) Choice of Lye 


The strengths of lye to be used on oils and various F.F.A. are: 


Hydraulic Pressed Expeller Oils Hydraulic Pressed Expeller Oils 

F. F.A. % Oils—Lye —Lye F. F. A. Oils—Lye —Lye 
3.1 or less 12° and 16° 16° and 20° 7.1-10.0 20° and 24° 24° and 28° 
3.1- 5.0 16° and 20° 20° and24°—s:10.1-15.0 22° and 26 26° and 30° 
5.1- 7.0 18° and 22° 22° and 26° ~=—s-:15.1 and up 24° and 28° 26° and 30° 


Tables showing maximum percentage of lye are appended for ready 
reference. (Tables to be same as present tables on pages 69 and 70, but 
with addition of amounts of lye for 2.0 and 2.5% F.F.A., and columns for 
26° and 28° lye for hydraulic oils, and 16° lye for expeller oils. ) 


(c) Apparatus 


Scales, 1000 grams capacity and sensitive to 4% gram. Weights, 500 
grams to 1% gram. Refining cups—seamless or enameled iron cups, 4% 
inches in diameter and four inches deep. Refining apparatus, a mechanical 
stirrer having flat (not twisted) T-shaped paddles 4% inch wide, with 


crossarm 31% inches over all, set at right angles to the shaft of the paddle. 
Water bath with thermometer, suitably arranged to hold cups used in tests. 


ation of the American Oil Chemists Society, Hotel Roosevelt, New Orleans, May, 1926. 
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(d) Preparation of Sodium Hydroxide Solution 
Sodium hydroxide solutions of 12, 16, 18, 20, 22, 24, 26, 28 and 30° 
Be' at 20°C shall be prepared from a saturated solution of the pure 
material (77° per cent Na,O). 


“Sedium Hydroxide Table” 
(Table to be same as present table on page 67 of rules, 1925 edition). 


(e) Refining Process 


Place 500 grams of the thoroughly mixed sample of crude oil in a 
tared refining cup. Adjust the temperature of the oil to 24-27 degrees C., 
being sure that the oil contains no air bubbles or foam. Stir continuously 
at the rate of 250 r.p.m. plus or minus 10. Add the proper amount of 
NaOH solution to the oil and stir exactly five minutes for oils with F.F.A. 
not over 3.0 per cent, and 15 minutes for oils with F.F.A. over 3.0 per cent, 
(in the case of any cold pressed oil, stirring should not be less than thirty 
minutes) as soon as the lye has been added. Then begin heating the 
oil at a uniform rate and continue heating until a temperature of 60°C is 
reached. The rate of heating should be such that this temperature is 
reached in as nearly as possible fifteen minutes. Stir constantly and con- 
tinue stirring until a complete separation of oil and soap stock results. 
After heating is begun, the rate of stirring may be reduced, if desired. At 
times, to effect this separation, it will be necessary to attain a temperature 


_of 65°C. Place in a water bath at 45°C. for three hours. Allow to stand ° 


. over night or cool thoroughly so that the soap stock will become hard and 
firm. ‘Decant the refined oil into a tared refining cup and drain the soap 
stock for twenty minutes. Weigh both oil and soap stock cups and con- 
tents. If necessary, melt the soap stock on the steam bath and correct for 
any oil recovered. 
(f) Calculations 


Determine refining loss by two methods of calculation, the results of 


which should check within one-quarter of one per cent. 

Method No. 1.—Weight of crude oil minus weight of refined oil. 

Method No. 2—Weight of Soap Stock plus loss in evaporation, minus 
weight of NaOH solution used. 

Note: It is the intent of these rules to so refine the oil, using the 
maximum permitted amount of sodium hydroxide solution, as to produce 
a prime color when possible to do so. 

In case the above limit of Sodium Hydroxide produces worse than a 
prime color with a loss less than 9 per cent, then a greater amount of 
Sodium Hydroxide can be used in order to produce a prime color if 
possible, provided the refining loss does not exceed 9 per cent, and in such 
case if a prime color is produced, the oil shall be graded a prime as to color. 
No oil shall be rejected unless treated with three ur. more sodium 
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hydroxide solutions of the above Beaume; nor shall any claim for excessive 
refining loss be established if it can be proven that the color can be made 
with a smaller loss than produced with the maximum amount of sodium 
hydroxide allowed; nor shall any claim for deficiency in color be established 
if it can be proven that the color can be obtained without exceeding 9 per 
cent refining loss with maximum amount of caustic soda allowed. 

When it is not possible to produce a prime color with the maximum 
sodium hydroxide solution specified, and when two or more tests on the 
same oil show varying results in color, that test which produces the best 
color must be reported, provided losses are the same, or approximately so. 

Illustrations: (a) (1) Loss 12 per cent Color Red 10. 

(2) Loss 12.3 per cent. Color Red 9.0 Report 

However, when two or more tests are made on the same oil, the one 
producing the best color with maximum sodium hydroxide solution specified 
shall be used as the basis of comparison, and when another test produces 
an oil which is not more than 10 per-cent darker in color than this basis 
test, and with a reduction in loss equal to, or greater than the numerical 
difference in color reading, then the latter result is the one to be reported. 

Illustration: (b) (1) Loss 12 per cent. Color Red 10. 

(2) Loss 10.8 per cent. Color Red 11 Report. 


Section 6—COLOR 

(a) Ojil refined as above must be clarified before reading the color, 
by filtering through white filter paper at a temperature of 20° to 24°C ° 
without the application of heat or addition of any material to facilitate 
filration. 

Report color of refined oil in terms of Lovibond’s equivalent color 
scale using yellow and red glasses. 

In every case where color standards are mentioned only the two 
standard glasses specified in the rule must be used to determine the grade. 

(b) The color examination shall be made as follows: Place the oil 
in a white polished-bottomed bottle or cylinder of such depth that a column 
of oil 5% inches can be accurately measured therein. Such bottle or 
cylinder to be of not less than 34 inch internal diameter. The reading 
shall be made by artificial light in a form of tintometer approved by the 
Chemist Committee, and at a temperature of 21 degrees C. If the oil is 
of deeper color than the combined standard glasses 35 yellow, 7.6 red, it 
shall not be classed as prime. 


(c) Color Readings— 
1. In reading color of 12 red or over, a tolerance of plus or minus 
5 per cent of the actual color reading will be allowed in establishing a grade 
of oil as defined in the rules. 
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Illustration: A reading of 11.4 to 12.6 to be reported as 12 Red, 152 
to 16.8 as 16 Red; and 19 to 21 as 20 Red. 

2. No colors shall be read or reported darker than 50 Red. Any 
color apparently darker than 50 Red shall be reported “too dark to read,” 
or “50 plus.” 

Section 7—FLAVOR 
Oil which is not rancid, musty, sour or bitter, and does not have a 


flavor foreign to Cotton Seed Oil made from sound seed shall be graded 


as Prime in flaver. Only three designations of flavor will be recognized, 
Prime, Slightly Off and Off. 
C. B. Ciurr, Chairman 
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REPORT OF BASIC RESEARCH COMMITTEE 

The Rasic Research Committee held its annual meeting in Washing- 
ton, D. C., Thursday and Friday, November 12 and 13, in the Directors’ 
room of the Connor Club, with the following members present: H. J. 
Morrison, Cincinnati; P. S. Tilson, Houston; Dr. David Wesson, New 
York, and E. R. Barrow, Chairman, Memphis. L. E. Tolman, Chicago, 
was unable to be present. Besides the members of the committee there 
were also present Hon. Christie Benet, General Counsel of the Interstate 
Cottonseed Crushers Association, and Louis E. Geldert, Assistant to the 
President and Secretary of the committee. After a two-hour discussion 
of the problem under investigation the Committee adjourned to pay its 
respects to the Secretary of Agriculture, Mr. Jardine, and the -\ssistant 
Secretary, Mr. Dunlap, both of whom manifested very great interest in 
the cooperation going on between the Department and the Cotton Oil 
Industry. 

During the interview Mr. Jardine stressed the impossibility of under- 
taking any new work with the Department's present allotment of funds ; 
but he assured the Committee that work now under way would be con- 
tinued as far as it was possible within the present funds available. It was 
very strongly intimated that financial assistance from the industry itself 
would be weleomed and would perhaps be the best means of securing 
increased allotment of funds from the Department. The committee 
then called on the men actively-engaged in the work in their respective 
laboratories. 

Dr. C. A. Browne, Chief, Bureau of Chemistry, being absent from 
Washington, Dr. \WW. W. Skinner, Assistant Chief, presided over a very 
interesting conference, at which there were present, besides the committee, 
Dr. D. Ls. Jones, Protein Investigation Laboratory: George I’. Bidwell, 
Cattle Food Investigation Laboratory; Dr. George S. Jamieson, Oil, 
Fat and \Wax Laboratory, and Dr. E. W. Schwartze, Pharmacological 
Laboratory. 

Dr. Jones outlined his work on the isolation and study of the proteins 
of cottonseed, emphasizing particularly their very high digestibility and 
striking resemblance to some of the animal proteins. 

Dr. Bidwell reviewed some of the activities of the Department with 
cottonseed meal and other feeds and offered some very valuable sugges- 
tions for the improvement of commercial grades which if complied with 
would be of tremendous benefit to the industry. 

Dr. George S. Jamieson outlined to the committee the interesting 
discoveries made in the progress of his investigations of the constituents 
of cottonseed oil and the further studies he is conducting in the keeping 
qualities of crude oils under various conditions. 
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Dr. Schwartze discussed with the committee the possibility of further 

studies on gossypol and expressed the opinion that the present state of ! 

knowledge on the subject might reasonably be expected to offer a founda- 


tion for a practical method of detoxifying cottonseed meal to the immense 
benefit of the industry. 

The Committee next visited Dr. W. W. Stockberger, Chief, Bureay 
of Plant Industry, under whose direction is being studied the problem of 
developing varieties of cotton yielding maximum fiber value, together with | 
maximum percentage of oil. This work is under the personal supervision 
of A. I. Sievers, and has been under way for the past four years, in col- ) 
laboration with the Bureau of Crop Acclimatization. Attention has already } 
been called to a new variety of cotton bred by David R. Coker, a prominent 
cotton planter, banker and merchant of Hartsville, S. C. Plans were e 
outlined for checking this variety further through the cooperation of the 
Bureau of Plant Industry. | 

Dr. George E. Holm and his assistant, Mr. Greenbank, made a very 
interesting report on their studies of the susceptibility of various oils and 
fats to oxidation and rancidity, which is of particular interest to oleo- 
margarine compound and cooking oil manufacturers. 

One of the most enjoyable and beneficial features of this meeting 
was the luncheon held at the Cosmos Club, the committee having as its 
guests all of the men actively engaged in the program of research. The a 
occasion afforded a very pleasant opportunity for developing a close | 
friendly relationship, and as expressed liy one of the officials present, the 
discussion of practical problems furnished a new vision in solving some 
of their difficulties and a new inspiration to them in their work. 

The committee is unanimous in its recommendation that the friendly 
contact and interest already established be fostered and encouraged in 
every possible way, and also strongly endorses the plan of finding ways 
and means to render practical financial aid to the Department in this very 
important and far-reaching work. | 


E. R. Barrow, Chairman 
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THE PROTEINS OF THE COTTONSEED 
By DAVID WESSON 


The object of this paper is to call attention to a material which, up to 
its present time, has been chiefly used for cattle food and fertilizer. 

It is within the memory of many engaged in the Cotton Oil industry, 
when the oil was used to but a limited extent for food purposes, and then 
surreptitiously. The varying flavor of the oil and its bad odor in cooking 
condemned a large proportion of the production to the soap kettle. 

Chemistry, as applied to refining methods and hardening has changed 
all this; so, except in cases where the seed is very badly damaged, there is 
little oil which cannot be used in the human dietary, and at prices compar- 
ing favorably with the higher priced vegetable oils and animal fats. 

Protein is the most expensive constituent of our food. It is perhaps 
the most needed ; without it, bodily growth and repair of the tissues cannot 
take place. The following table* gives its cost in some of the more com- 
mon foods, which can be considered as chief sources of protein: 


Food Product Cost per Ib. Protein Cost per Ib. 
60 cents (per qt.) 5.00 

Cottonseed meal ($40. per ton) ........ 2 cents 05 
Taken from Langworthy, U. S. Department of Agriculture, 1905, Fatmers Bullet'n No. 85, 


page 19 (prices revised to present markets). 

One can see at a glance that cottonseed furnishes the cheapest form 
of protein available in the markets of the world. The vital question is: 
Can it be made available for human food ? 

When we consider cottonseed meal (which attempts have heretofore 
been made to utilize), we find a material of varying composition. 

First, it contains more or less hulls, which are a by-product of milling 
left in the meal by intention or otherwise. 

Second, the seed from which the meal is made varies greatly. It is 
obvious that damaged seed cannot be looked upon as a source of wholesome 
or palatable food material. 

Third, the residual oil in the meal will sooner or later turn rancid and 
damage its edible properties in the same manner as the oil left in whole- 
wheat flour. 

Fourth, cottonseed meal contains gossypol, which varies in quantity 
according to the locality where the seed was grown and is more or less 
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toxic according to the treatment which the meats undergo in cooking. It 
also contains coloring matters and other extractives. 

These are reasons enough why cottonseed meal can never be a popular 
food. Another reason is that cottonseed meal has been exploited as a flour 
substitute, whereas it properly belongs in the meat class. 

To prepare cottonseed so it may be available for food we must first 
thoroughly separate the kernels from the hulls. The next step is to re- 
move from the kernels all the oils, the so-called gums, the coloring matter, 
and the gossypol. This can be done by various solvents; benzol is perhan 
the best for this purpose. The extracted material is light-yellow in color— 
almost tasteless: has less flavor, in fact, than cornmeal, and is a very light 
powder. 

(n boiling with two volumes of water it gradually turns to the color 
of well-cooked meat. When properly seasoned, it takes the place of meat 
in croquettes, sausages, hash, etc. In fact. so far as appearances and taste 
go, it is a true meat substitute. 

Though the proof is in the eating, it is just as well to consider some 
chemical fundamentals. Let us first look to the amount of protein present 
in various foods. 


Animal Foods Miscellaneous 
%o Protein’ (Gelatin 88.7 
Fresh Beef (Edible portion) 15.3 to 20.7 
Veal Fresh 2 ie 18.9 to 20.1 Vegetable Foods 
Lamb 17.1 to 19. Corn Meal (Edible Por.).. 7.5 
Mutton “ 14.6 to 17.2.) Hominv 
Pork“ “12.9 to 17.9 Oatmeal .. 134 
Pork Sides (very fat) Edible Rice “ .. 65 
8.8 Whole Wheat Flour 
Cottonseed Kernels (ex- (Edible Portion) ..... 10.7 
60. Graham Flour 
Chicken, (Edible Portion) 20.9 (Edible Portion) ...... 83 
Turkey ...........s0ese00. 20.5 Beans (Lima) dried .. 128 
Cottonseed meats extracted 60. “ White ........... 15.8 
Fresh Fish Baked 48 
17.3 
Black Bass (Edible Por.) .. 20. “ (green) .........0-. 22 
Blue Fish Px tatoes 1.7 
Cod Steaks “ 
Edible Portion .......... 13. Hickory Nuts ........... 13.1 
Dairy Products Peanuts 21. 
32 
Skimmed Milk ........... 3.3 
2.4 
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Quantitatively, cottonseed meats after extinction evidently contain 
something over three times as much protein as is present in the various 
meats, fish and eggs; nearly twenty times as much as in milk; six or seven 
times as much as is present in the cereals; and four or five times as much 
as in peas and beans, the two vegetables relied upon by vegetarians to take 
the place of meat. Nuts are the only other vegetable foods approaching 
the meats in percentage of protein and, as will be noted, they carry about 
as much as the meats. The price of nut protein is as high if not higher 
than that of beef and mutton. 

The qualitative composition of the protein regardless of origin is of 
the greatest importance. This is perhaps best illustrated in the case of 
gelatin. As compared with true protein, it shows that the value of the 
various proteins in nutrition may depend on their various amino acids. 
Lusk (Science of Nutrition, 3rd Edition, page 371) gives a table by 
Thomas, showing the different biologic value of different proteins as 
measured by the percentage quantity of body protein which their ingestion 
will supply. It shows the enormous differences which exist as follows: 


Crabmeat ..... 79 Wheat Flour ........ 


The reason for these biologic differences lies in the Amino Acid con- 
tents of the different proteins, and has been proven by experiments on 
growing animals. 

Osborn and Mendel have shown (Journal of Biological Chenistry, 
Vol. XXIX, Mar., 1917) that “Cottonseed kernels were unsatisfactory as a 
food; but the cottonseed meal and flour, tested, were valuable foods for 
growing rats, both when used as the sole source of protein in the food or 
when used in smaller quantities to supplement other less eTicient protein 
concentrates.” 

W. Breeze Jones and Frank A. Conke (Journal Biological Chemistry, 
Vol. LXIV No. 3, June, 1925) report finding two globulins amounting to 
2.59 and 16.00 per cent respectively. No nucleic acid was found. Lusk 
(Science of Nutrition, page 378, 3rd Edition) quotes the globulin of the 
cottonseed as among those which allow growth. 

Taking all the above facts into consideration, it seems fair to conclude 
that in the nitrogeneous portion of the cottonseed we have an abundance 
of protein of a high biologic value; that cottonseed meats can be prepared 
free from oil, gossypol, coloring and extractive matters, etc., to produce a 
palatable and nutritious food; that this food can be used as a meat substi- 
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tute, furnishing high biologic protein cheaper than any food now obtainable. 
The field is so new that further experiments should be made to find 
out fully the exact relation which this material bears to other foods. For 
instance, we find extracted cottonseed meats from North Carolina seed 
show, on analysis, 58.75 per cent protein, 0.99 per cent oil, 8.69 per cent 
moisture, leaving 31.57 per cent of various carbohydrates. 

It seems quite desirable for us to know something more of the nature 
of this residue. Feeding experiments have demonstrated that it is harm- 
less; but it would be very desirable to know more of its chemical nature 
and just what part it plays in nutrition. 

I wish to take, this occasion to thank Mr. H. P. Trevithick of the 
Bureau of Chemistry of the New York Produce Exchange of his analysis 
of the extracted meats. [| also wish to make a special acknowledgment of 
the valuable assistance derived from Lusk’s “Science of Nutrition,” 3rd 
Edition, from which the various tables given in the paper have been de- 
rived, also various fects regarding the nature of the different proteins. 


HOME MADE PIE IN A. D. 2000 


Give me a spoon of oleo, Ma, 
And the sodium alkali, 

For I’m going to make a pie, Mamma! 
I’m going to make a pie. 

For Dad will be hungry and tired, Ma, 
And his tissues will decompose ; 

So give me a gram of phosphate, 
And the carbon and ceilulose. 

Now give me a chunk of casein, Ma, 
To shorten the thermic fat, 

And give me the oxygen bottle, Ma, 
And look at the thermostat. 

And if the electric oven is cold 
Just turn it on half an ohm, 

For I want to have supper ready 
As soon as Dad comes home. 


Exchange. 
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DETERMINATION OF FREE FATTY ACIDS 


e. AN IMPROVEMENT IN THE DETERMINATION OF 


FREE FATTY ACIDS 


By H. B. BATTLE 
. I am sure that oil chemists will be interested in an improvement in 
nt the determination of free fatty acid in oils. It may be already practised 
by some, but if so they who use it have kept it closely to themselves. 
: In the determination as per Rule 272 Section 4 of the Interstate Cotton 
2 Seed Crushers Association, some use saturated salt solution while others 
' prefer denatured alcohol. We have always preferred salt solution, and 
use a four ounce oil bottle for mixing. However, with high percentages, 
: and we have repeatedly had oils of 10 to 20 percent the past season, it 
. is very difficult to secure good results, and in any event it would require a 
. long time with excessive agitation. 
A member of our laboratory staff, J. F. Duggar, Jr., has worked 


out a very simple modification of this determination, and the result is 
very satisfactory, and reduces the time for the analysis probably fifty per- 
cent if not more. It is also easier, and so simple that it is surprising it 
was not suggested before. Mr. Duggar has found that it is much more 


satisfactory to add the quarter Normal NaOH directly upon the oil in the 
bottle before adding the salt solution of alcohol. Neutralization proceeds 


quisxly, and when the end-point is nearly reached, the salt solution is 
added and very little agitation thereafter is necessary. The end-point is 
then reached readily and accurately by the addition of a few tenths. 

The details of the operation, as we conduct them, are as follows: After 
transferring 7.05 grams oil to the four ounce bottle, the 1 percent pheno- 
lein solution is added, the bottle being filled about two-thirds, the way up. 
The NaOH is then run in, and by a very quick pendulum motion of a 
few inches, the oil easily mixes with the alkali. The mixture should not 


be allowed to extend above the middle of the bottle. The oil seen becomes 
fluid, and where high percentages are present, changes first to white, quickiy 
becoming streaked with red as the end-point is reached. We prefer an 


mental as well as physical anguish. 


The Battle Laboratory 
Montgomery, Ala. 


incipient red all through the liquid, before adding the salt solution to about 
the middle of the bottle. This is now agitated strongly by covering it 
with the thumb, and by violent vertical movement the red color is lost. 
A few drops of alkali cautiously added and repeating the shaking after 
each addition, will soon reach the end-point and show a faint permanent 
pink color. The mixture is at all times fluid, and separation promptly 
takes place so that the color of the salt solution can readily be observed. 

In our experience we find that this simple modification has brought 
great relief, not only in the time saved, but in the prevention of much 
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RESULTS OF COTTONSEED MEAL FEEDING 
INVESTIGATIONS 


The first use of the cotton plant other than for the lint was for the oil 
The British West Indies made one of the early attempts to extract and 
use the oil in 1667. Approximately one hundred years later, investigations 
concerning the various oleaginous seeds and their by-products began. The 
Royal Society of Arts of London in 1783 was the first to see the real value 
of cotton seed cake. However, inducements offered by procuring oil and 
cake did not bring the desired results. The South Carolina Agricultural 
Society in 1785 offered similar premium but not until 1819 was a patent 
taken out for preparing cattle feeds, and not until the middle of the 19th 
century was oil expressed on a commercial scale. Since then the growth 
of the industry has been phenomenal, especially in America, and with this 
growth, perplexing problems have arisen concerning the feeding of the 
cotton seed cake or meal. 


Previous Work 


European feeders were the first to show their appreciation of cotton- 
seed cake, but difficulty was encountered in feeding it in large quantities. 
Voelker in 1859, reported injurious effects. Many cases have later been 
reported and attempts to solve the problem have led to numerous conclu- 
sions. The injuries have heen variously ascribed to cholin, betain, high 
protein content, fibrous material, parasitic organisms, carelessness on the 
part of. feeders, high oil content, phosphorous compounds, and other causes 
more lately gossypol, a constituent found principally in the kernel of the 
seed. Much valuable work has thus been contributed towards solving a 
complex problem. 

Experiments have consistently shown that there is great variability in 
the effect of cottonseed meal on both large and small animals. Due to 
these facts and to the ever increasing importance of cotton seed meal in 
the South as a sole concentrate for fattening beef cattle and for furnishing 
protein in the rations for dairy cattle, work was started in 1915 on large 
animals (dairy cows). In general, our objective was to find a supplement 
or supplements which would retard or correct the injurious effects. Prior 
to this time, considerable work has been done with beef cattle, showing 
that corn silage had an astonishing effect on retarding the injurious effects 
of cottonseed meal. 

In steer feeding trials extending over 165 days ten animals weighing 
1,000 Ibs. were fed as high as 10% Ibs. of cotton seed meal daily, with 
corn silage as roughage-and these caitle were finished and sold in excellent 
condition. But those receiving cottonseed hulls as roughage with all other 
factors the same, could not withstand the condition. This still left the 
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effect of heavy cottonseed meal feeding on growth, reproduction and 
lactation as unknown factors. 
Original Work 

The study of these latter factors has pointed more closely toward a 
definite solution of the problem. Contributing toward this were 25 cows, 
which were fed as follows: 

Group 1—5 cows—cotton seed meal 
cotton seed hulls 
Group 2—5 cows—cotton seed meal ™% 
crushed corn y, 
cotton seed hulls 
Group 3—5 cows—cotton seed meal 
cotton seed hulls % 
corn silage 
Group 4—5 cows—cotton seed meal 
copper sulphate solutiot 
cotton seed hulls 
Group 5—5 cows—cotton seed meal 
cotton seed hulls 4% 
beet pulp 23 

The grain in all of these groups was fed at the rate of 1 lb, daily per 
100 Ibs. of live weight and the roughage was fed in quantities that the 
animals would consume readily. 

Results 

Those on meal and hulls, that is, the first group, all died in less than 
226 days after the experiment started. 

In the second group, those on a mixture of corn and cottonseed meal 
with hulls for roughage, two died within 208 days and the other three had 
to be taken off feed to save them. 

In the third group, those on cottonseed meal, hulls. and silage, 
none died but all had to be taken off this ration because of their weakened 
condition at the end of about eight months. 

In the group receiving copper sulphate, along with cottonseed meal 
and hulls, there were also two deaths, and it was necessary to stop the 
experiment to save the remaining cows. 

In the last group, getting beet pulp, along with meal and hulls there 
were two deaths. The remaining cows were taken off feed to save them. 

Out of these 25 cows, 11 died in less than nine months, one aborted 


and only three calved, but none of the three calves lived. 


Present Work 
The more detailed observations of this work indicated that a ration 
of cottonseed meal and hulls was insufficient to maintain a cow for a 
period long enough to secure any data on reproduction. When the present 
reproduction and lactation studies were begun, after the preliminary trial, 
just described, corn was included with the meal and silage and stover with 
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the roughage. The 20 heifers used in this work made good gains and 
appeared to be doing well. They had, however, access to a lot where 
there was a small amount of grass. It became evident that this smal] 
amount of grass, even though cropped very short, was having its effect. 
The cattle were then moved to new quarters where dry lots had been pre- 
pared for a thorough prosecution of the experiment. 

Some of the cows aborted, some dropped deformed calves, some were 
soft boned, others were blind and still others developed fits and died. 
Calcium carbonate was then added to some of the rations and bone meal 
to others. This seemed to improve certain rations but still others appeared 
to be inadequate. 

The data and observations by this time pointed toward nutritive 
deficiencies in the rations rather than so-called poisonous factors. With 
this in view, the rations were further supplemented with different cor- 
binations, as follows: 


— 


Dried Brewers yeast ....... 
Mineral steam bone meal ......... 


s. approx. aver. ami. fed per ewt. grain 
Ibs. approx. aver. amt. fed per ewt. grain 
lbs. approx. aver. amt. fed per ewt. grain 
. approx. aver. amt. fed per cwt. grain 
2 Ibs. approx. aver. amt. fed per ewt. grain 
Ibs. approx. aver. amt. fed per cwt. grain 
Ibs. approx. aver. amt. fed per cwt. grain 


Ye 
ome 
= 


Ibs. approx. aver. amt. fed per ewt. grain 
Ib. approx. aver. amt. fed per ewt. grain 
re 2.8 Ibs. approx. aver. amt. fed per cwt. grain 


The results of these supplements have been astonishing. Cows re- 
ceiving cotton seed hulls for roughage, and a grain ration containing from 
80 to 90 per cent of cottonseed meal have produced apparently normal 
calves. The calves have grown normally on their mother’s milk and the 
cows have produced a milk flow not far below the average for the State. 
This was altogether contrary to the results secured in the original experi- 
ment. 

These cows not only remained alive, but they dropped live, apparently 
normal calves and the calves have grown on the milk produced by the cows. 
There were no spasms or unusual conditions of this kind. The rations 
which had the most complete and complicated supplements have given the 
better results so the problem is not solved. As our work _ progresses, 
however, and we review the data, presented in older experiments, the 
“toxicl.y’ or poisonous idea recedes and the “deficiency” idea moves 
forward. 
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R. S. Curtis 

Dr. J. O. Halverson 
Vernon M. Williams 
Stanley Combs 


. 


neg 
- 
_ 
. 
14 
i? 
| 


and 
vhere 
small 
fect, 
 pre- 


were 
died. 
meal 
-ared 


‘itive 
With 


grain 
grain 
grain 
grain 
grain 
grain 
vrain 
yrain 
rain 
Te- 
rom 
rmal 

the 
tate. 


eri- 


ntly 
Ws. 
ions 

the 
Ses, 
the 
ves 


GOSSYPOL AND COTTONSEED MEAL POISONING 173 


GOSSYPOL AND COTTONSEED MEAL POISONING 
BY E. W. SCHWARTZE 

For a long time stock feeders have known that cottonseed meal may 
has also been known that the toxicity of meals is likely to vary with the 
locality and the year in which the cottonseed was grown. ‘This indicates 
that during the growth of cottonseed seasonal and climatic conditions play 
a role which later affects the toxicity of the meal. The fact that the meal 
made from cottonseed grown in the southwestern part of the United 
States may usually be fed in moderate quantities without danger points to 
the conclusion that regional conditions of growth are responsible, in part at 
least. for the general differences in feeding results. In 1918 Dr. C. L. 
Alsberg, then Chief of the Bureau of Chemistry, initiated a study of this 


problem (*", "', '*) in the hope of fixing definitely the causes for the 
toxicity of different lots of cottonseed meal. 

Several theories had been advanced to account for the toxicity of 
cottonseed meal. Of these the one offered by Withers and Carruth (16, 
17) seemed the most plausible. It was therefore selected as a basis for the 
investigation. Briefly, the hypothesis of these observers was that the 
toxicity of cottonseed meal is due to a phenolic substance which they called 
gossypol. 

For the investigations here discussed the cottonseed kernel was chosen 
as the source of the necessary material because it lends itself more readily 
to extraction with ordinary solvents for the preparation of toxic an 
nontoxic fractions than does the cottonseed cake. An examination oi 
thirty-nine authentic samples of cottonseed, representing eleven varieties 
grown in the United States in different years, showed that the gossypol 
content varies directly with the oil content. , 

The method of Garruth as modified by Schwartze and Alsberg ('°) 
was used for the determination of gossypol. The kernels were extracted 
with ether, the ether was evaporated, and petroleum ether was added. 
Aniline was added to the petroleum ether solution. At the end of suitable 
intervals, the analine-gossypol compound was weighed on the Gooch 
crucible. Corrections were made for susequent precipitation in the mother 
liquor and for the nitrogen content in the aniline-gossypol compound. 

The gossypol content of the hull-free kernels ranged from approxi- 
mately 0.4 to 1.2 per cent and the oil content from approximately 25 to 
40 per cent. As the gossypol content increase with the amount of oil in the 
seed, it seems proper to use the “rule of oil” as an index of the gossypol 
content of cottonseed. The protein content varied inversely with the 
gossypol content. We found no certain indication of a varietal factor 
influencing the amount of gossypol. 

The oi] and protein contents determined by analysis of the seeds obtained 
from various sources are in general agreement with the practical findings 
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of cottonseed millers. There is therefore a tendency to a regional variation 
in the gossypol content of cottonseed. In agreement with this conclusion 
are practical observations of stock feeders, namely, that in the Southwest 
cottonseed meal may be fed to farm animals with little or no precautions 
with respect to the presence of a toxic agent, whereas on the Atlantic 
coast caution is necessary in feeding because the seed grown there has a 
higher gossypol content. 

Our results and also those of Stanford and Vichoever (**) indicate 
that cottonseed free from gossypol does not exist. The toxicity problem 
therefore can be solved only by working out an effective industrial pro- 
cedure to eliminate this substance. 

Four samples of kernels and the oils extracted from them were used 
for the pharmacological part of our investigation. The meals were pre- 
pared by removing the hull and lint from the seed and properly grinding 
them. The four lots of seed covered extreme variations in gossypol 
content. The prepared meals were incorporated into diets which contained 
all the essential ingredients for the maintenance of the experimental 
animals. The quantity of each fed was based upon the quantity of gossy- 
pol therein as determined by chemical analysis. The effect of the cotton- 
seed kernel diet was compared with that of a peanut meal diet containing 
equivalent quantities of purified gossypol. With moderate variations the 
toxicity of each diet corresponded to the gossypol content. Samples of 
the four varieties of cottonseed meals used in the feeding experiments 
were extracted with ether, and the ether extract was made up to volume 
with purified peanut oil. Doses calculated on the basis of the chemical 
analyses of the meals were injected into rats. The acute toxicity of the 
seed corresponded, with moderate variations, to the gossypol content. In 
no instance was any toxicity greater than that indicated by chemical 
analysis. The conclusion drawn from these experiments was that the 
cottonseed kernels are practically as toxic as the results of chemical analy- 
ses indicated them to be. 

As rats showed no symptoms of chronic poisoning from gossypol, 
except loss of appetite and failure to grow well, it was necessary to use 
other animals. The cat was chosen because it can be handled in relatively 
large numbers in a small laboratory, is a meat eater, and is less susceptible 
to acidosis and the ill effects of starvation than herbivorous and omniv- 
orous animals. Cats fed on gossypl suffered paralysis of the voluntary 
muscles and lost control of the bladder sphincter. Hypertrophy and en- 
largement of the heart, edema of the lungs, and effusion into the serous 
cavities also resulted. In acute cases of intoxication an intense edema at 
the site of injection (or diarrhea if fed) and a severe edema of the lungs 
occurred. Gossypol is a cardiac poison, as shown by blood pressure ex- 
periments. 
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Metabolism experiments with cats on a meat diet showed that gossypol 
causes loss of nitrogen both in the feces and the urine, regardless of the 
fact that the amount of food consumed was small and the animals were 
in nitrogenous equilibrium. Recovery followed when gossypol was with- 
drawn. The evidence, therefore, justifies the assumption ('*) that cotton- 
seed meal poisoning is a metabolic disturbance. 

Rabbits fed with gossypol became paralyzed in the hind legs and 
lost control of the bladder. Recovery followed early when gossypol was 
withdrawn. There may appear to be some degree of convalescence with 
both cats and rabbits even if gossypol is not withdrawn, but eventually 
the animals relapse. 

The diets fed to experimental animals of each type were the same 
from day to day. They were prepared in a uniform way and each animal 
received food containing a definite concentration of gossypol. The only 
variable was the amount of food eaten per day, which was controlled 
by establishing the concentration of gossypol on which a certain number 
of the animals would not go “off the diet’ appreciably. Two hundred 
and twenty-five parts of gossypol, obtained from purified gossypol-acetate, 
per million parts of dry oats was the minimum effective concentration 
for rabbits and the same concentration of gossypol in fresh meat-milk 
powder diet for cats. These concentrations produced a toxic efiect other 
than any that could possibly be ascribed to loss of appetite and consequent 
inanition. Rats would not grow well on 1350 parts of gossypol per million 
of standard dry mixed rat diet. It should also be noted that the dosages 
specified apply to animals which were exceptionally well fed. The state 
of nutrition and other factors undoubtedly will modify these figures. 

A brief resume of the more recent work on cottonseed meal poison- 
ing and its relation to our work is desirable. “Rommel and Veddar (") 
reasoned that cottonseed poisoning and beriberi were “analogous if not 
identical” because the symptoms are alike. They believed that both are 
deficiency diseases. The iron deficiency theory advanced by McGowan 
and Crichton (*, +) was reached by reasoning by analogy. Osborne and 
Mendel (*) and Macy and Mendel (*), however, have shown that cotton- 
seed protein is nutritionally adequate and that cottonseed meal contains 
some water-soluble vitamin. 

As a matter of fact, gossypol alone in other than a cottonseed diet 
produces all the symptoms of cottonseed poisoning. Theoretically, cot- 
tonseed poisoning may be a deficiency disease. After the gossypol or 
decomposition products of gossypol reach the intestinal tract, or even 
after they have been absorbed, they might affect the vitamin utilization, 
the protein digestion or metabolism, or the iron economy of the animal 
in question. Previous investigators have shown that gossypol reacts with 
iron in vitro (') and also that experimental animals being fed cottonseed 


at 


ion 
ion §j 
yest 
ons 
itic 
sa 
ate 
em 
rO- 
ed | 
re- | 
ng 4 
01 
ed | 
tal 
n- | | 
ig 
he 
of 
ts 
ne 
al 
1€ 
in 
al 
is 
1, 
lv 
le 
t 


176 


EK. W. SCHWARTZE 


meal are benefited when iron is added to their diet ("°). It has also beep 
shown that gossypol inhibits protein digestion in vitro (*), probably jn 
the animal intestine (°,*, '*) as well, and causes metabolic disturbances | 
(7, 14). There is some evidence, however, against the hypothesis that | 


gossypol owes its effect upon the system to an attack upon the vitamins, 
the protein utilization, or the iron within the body. The presence in the 
diet of more than enough of any one of these ingredients has not been 
found completely effective in warding off gossypol or cottonseed poison- 
ing. Certain clinical features, such as remissions and relapses, also miti- 
gate against this hypothesis. It is important, therefore, in the present 
state of our knowledge to distinguish between what causes cottonseed 
poisoning and the effect and manner in which it acts. 

It seems evident that cottonseed meal poisoning is due to gossypol 
per se, or to one of its decomposition products which has a similar action, 
or perhaps to both. The question then arises, how can cottonseed meal 
he detoxified. Before this question can be answered it seems necessary 
tu establish the structure of the gossypol molecule and its chemical reac- 
tions. In addition, some of its physico chemical properties, such as its 
tendency to become bound or adherent to the meal, must be studied. 
Senzol extraction of raw cottonseed will not settle the entire question, 
hecause the complete extraction of the toxic material would require much 
more labor than is needed for a good recovery of oil. Moreover, such 
a treatment might not be successful with some lots of seed, particularly 
those that had become heated. Future progress of the cottonseed meal 
problem, therefore, depends upon the successful solution of the gossypol 
problem. 

Discussion 


The reality of cottonseed meal poisoning is not debatable since it has 
already received too much practical and academic verification. 

The proof that gossypol or a decomposition product of it, or both 
is the cause of this poisoning is indirect owing to the necessity of employ- 
ing quantitative chemical methods of analysis which are unfortunately 
uniformly applicable only to cottonseed kernels. Such problems as “How 
much gossypol in cottonseed meal may be fed to farm animals with 
safety” and “Is gossypol or its decomposition products as toxic in the 
hound state in which they exist in the meal as when not so bound” are 
awaiting the discovery of satisfactory methods of chemical analysis of 
the meal so that chemical experiments can parallel the feeding experi- 
ments. No amount of simple negative evidence obtained in feeding tests 
will alone suffice to further this problem since we already know that some 
lots of toxic cottonseed meal can be fed in small amounts without apparent 
injury. 


The gossypol issue should not be confused with other issues. [Experi 
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ments with gossypol alone cannot be expected to throw light on the salt, 
protein, and vitamine adequacy of diets. Neither can a gossypol study 
inform one concerning moldy, heated or otherwise decomposed meal. 
Gossypol intoxication is due to the addition of something to the diet, 
which experimentally is quite the opposite to a deficiency phenomenon. 

It may be that all of these factors just enumerated are encountered 
at times in agricultural practices and experiments. To what degree they 
have supplemented or have been confused with gossypol intoxication re- 
mains to be established. 
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REDUCED HAZARDS 
for extraction plants 


THE USE of Ethylene Dichloride as an _ similar conditions the lower limit for 
extractive solvent permits the complete Ethylene Dichloride is approximately 
recovery of vegetable oils from seeds, % and it is practically impossible to 
without corrosion difficulties and with ignite this mixture by a static spark— 
greatly reduced fire hazard. a factor of great importance in extrac- 
The lower explosive limit of benzol, #0” plants. 
naphtha, gasoline and similar solvents This unusual solvent is worthy of 
in air is approximately 1.4%. Under your attention. 


Let our engineers tell you more about 


Ethylene Dichloride 


CARBIDE AND CARBON CHEMICALS CORPORATION 


General Office: Carbide and Carbon Building, 30 East 42d Street, New York, N.Y. 
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